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SEQUENCE LISTING 

<110> Wayne, Jay 

Xu, Shuang-yon 

<120> Method For Construction Of Thermus-E. coli Shuttle 
Vectors And Identification of Two Therrnus Plasmid 
Replication Origins 

<130> Therrnus Shuttle Vector 

<140> 
<141> 

<160> 30 

<170> Patentln Ver. 2.0 

<210> 1 

<211> 10 

<212> DNA 

<213> Therrnus sp. 

<400> 1 
rrcttttyyy 

<210> 2 

<211> 7 

<212> DNA 

<213> Therrnus sp. 

<400> 2 
rrytttg 

<210> 3 

<211> 28 

<212> DNA 

<213> Therrnus sp. 

<400> 3 

ttaacctttt ttcaagaaaa agagataa 

<210> 4 

<211> 1026 

<212> DNA 

<213> Therrnus sp. 

<220> 

<221> CDS 

<222> (1) . . (1023) 

<400> 4 

gtgaag aac gaa aaa acc ttc ttt gaa gag ctt tac gag get tta gag 

Met Lys Asn Glu Lys Thr Phe Phe Glu Glu Leu Tyr Glu Ala Leu Glu 
15 10 15 



SEQ-1 



gaa acc cac gac aac acc gat gcc act agg ggg tea gat agg ggg tea 96 
Glu Thr His Asp Asn *™ rsiv Sm- Asd Arq^^ Ser 

20 



dtu yen. yt<- ott ayy yys ' => — 

qig^Asp Ala Thr Arg Gly Ser Asp Arg^^- 
V 3 V 



gag gac ttc ttc ttg gcc acc gac ccc cct cca gat gga ggt gcc gaa 144 
Glu Asp Phe Phe Leu Ala Thr Asp Pro Pro Pro Asp Gly Gly Ala Glu 
35 40 45 

aat cgc etc gcg aag ggc ttt aca tac caa aaa gag gca ctt agg att 192 
Asn Arg Leu Ala Lys Gly Phe Thr Tyr Gin Lys Glu Ala Leu Arg lie 
50 55 60 

get tta ccc gag aaa gac cat gag get ttc ctt tec tct gtt ggg gcc 240 
Ala Leu Pro Glu Lys Asp His Glu Ala Phe Leu Ser Ser Val Gly Ala 
65 70 75 80 

ccc cct ata cca cca get gaa ccc ccc gtt ggg aat gta tgt caa gcc 
Pro Pro He Pro Pro Ala Glu Pro Pro Val Gly Asn Val Cys Gin Ala 
85 90 95 

gtc cag gac ggg cct cag aag ctt ctg gaa etc etc cag gag att gcc 
Val Gin Asp Gly Pro Gin Lys Leu Leu Glu Leu Leu Gin Glu He Ala 
100 105 110 

cgc tec acc ate ccc tac ggc aac egg gag etc tgg agg aag gtg ggg 
Arg Ser Thr He Pro Tyr Gly Asn Arg Glu Leu Trp Arg Lys Val Gly 
115 120 125 

acg gtc gtc ttc atg gtc ccc ctg gag atg ttg gcc etc aac ctg ggg 
Thr Val Val Phe Met Val Pro Leu Glu Met Leu Ala Leu Asn Leu Gly 
130 135 140 



288 



336 



384 



432 



gtc acc egg cag acc gtc cac gcc tgg aag aag gtc ctt gag aaa aag 
Val Thr Arg Gin Thr Val His Ala Trp Lys Lys Val Leu Glu Lys Lys 
145 150 155 I" 



480 



528 



576 



ggc ctg gtg gcc acc gac gtc ctt cac caa acc gtc aac ggg gag cgc 
Gly Leu Val Ala Thr Asp Val Leu His Gin Thr Val Asn Gly Glu Arg 
165 170 I 75 

egg gcc ate ggc acc ctt tgg gcc gtc egg ctg agg cca ggg aaa gcc 
Arg Ala He Gly Thr Leu Trp Ala Val Arg Leu Arg Pro Gly Lys Ala 
180 185 19° 

agg etc acc ctg gac gac tac ate tac ccc tgg agg aac etc gcc eta 624 
Arg Leu Thr Leu Asp Asp Tyr He Tyr Pro Trp Arg Asn Leu Ala Leu ^ 
195 200 205 

gac atg gcc aac ggc gtg etc tec ttc aac tgg gtc aag gcc tac cag 672 
Asp Met Ala Asn Gly Val Leu Ser Phe Asn Trp Val Lys Ala Tyr Gin 
210 215 220 

gac cac gga ate cgc ccc acc ctg gac gtg ctg gtc etc tgg get cag 720 
Asp His Gly He Arg Pro Thr Leu Asp Val Leu Val Leu Trp Ala Gin 
225 230 235 240 



SEQ-2 



ggg aaa agg gtg atg cAac acc aag acc gtg gcc gtt gac^to ggc 768 
Gly Lys Arg Val Met t^Hlsn Thr Lys Thr Val Ala Val AspVp Gly 

245 250 2B5 



etc ate ctg gtc etc ccc gag gtg gag cgt tec aaa etc ccg gcc ctt 816 
Leu He Leu Val Leu Pro Glu Val Glu Arg Ser Lys Leu Pro Ala Leu 
260 265 270 

ate acc etc att get acg tac att gcc gat etc eta gat gac cgt cgt 
He Thr Leu He Ala Thr Tyr He Ala Asp Leu Leu Asp Asp Arg Arg 
275 280 285 

tea aga cgt ttc tat gca ggc ttg ctg tgg get gtg gcc agg ggt gaa 
Ser Arg Arg Phe Tyr Ala Gly Leu Leu Trp Ala Val Ala Arg Gly Glu 
290 295 300 

etc ccc gcg caa tat eta ttt gcc gtc eta atg egg gtt ate cga gat 
Leu Pro Ala Gin Tyr Leu Phe Ala Val Leu Met Arg Val He Arg Asp 
305 310 315 320 

tac acg gat ggc cat ctg aca cga ccg gga gcg tac eta gtg aag acc 
Tyr Thr Asp Gly His Leu Thr Arg Pro Gly Ala Tyr Leu Val Lys Thr 
325 330 335 

etc aag gag gcc tec tga 
Leu Lys Glu Ala Ser 
340 

<210> 5 
<211> 180 
<212> DNA 
<213> Thermus sp. 

<400> 5 

etataaegge cttttaggag gggggattgc cagccgctgg getgaeggtt attttggacc 60 
cataaaaagg cgaaaccgag gcggttgccc cggatcaccc ccaagaccta gggtaacgee 120 
tcgggctcca gatgacaagg aggtccgagg gtgaagaacg aaaaaacctt ctttgaagag 180 



864 



912 



960 



1008 



1026 



<210> 6 
<211> 5855 
<212> DNA 
<213> Thermus sp. 

<400> 6 

tctagaaggt cagggtggac aaggaaaaca ccatagcccc tgccaagaag atggacgagt 60 
tggtgtccgg aaaagtggcc ateeggggeg ctcttgacaa ctattttcca gcggtggcca 120 
ccggcattgg ccacgaggta cgagcttgtg gagtagaegg ccacaaaggg gtcgtcctca 180 
aacttctttt ctagtgccgc ttggacgaag gggaggaaga ggaaaggctt catggcctca 240 



SEQ-3 



cctccttccc ctcctccttg^^gccttag cggcgtaaaa ctctgagacg ^^paagtt 300 

tagggatttc gctttcgggg ataagaatcc ggcggctcag gggatgccgg atggccctta 360 
tcctgccgtc ccttatgtac tcgtaaatgg tggccttggg tactttaaac cgttctgaaa 420 
cttctctaac agagagcaca aaacctctaa aaacctatca atcccaccga ttccagtata 480 
ccataaatgg cacaaagttt tgagaaggtg gtcaaacaaa aaggctttct cggtcaggtt 540 
tggtgaggt gggggcggtc aaaggccgac ttaagtttgg taaagccggg aggaagcaaa 600 
ccggggtgtt accatgcaac agatggccga gtggaacgtg tggacacaga gaagcgttga 660 
gcttctggag aaggggtatt tggataaact actgcaggtc tataaagggg aaagtggctc 720 
ttcgaggtca gtaccagagg aggtagagga aaaacttcgc gaggcctaca aggcatacga 780 
ggggaggcag gatagtccgg aggcagaaac gaaactcgtg gaagccgtgc taaatgccag 840 
aaaaaaggtc gagcggtccc ccttcaatca cccctacctg cctttggtct actacctggt 900 
ttcggaaaaa gcagaaaaag cgaacaaggc ccttgaggag gcattgcagg aggttgcctc 960 
aaagcaccca gaaaccatcc gcgtcctggc caaggaagcg caaagaagag gcgtagaagc 1020 
cttgatccaa aggctcaagg agcctcccga aataaatcgg cagatagggc cgatgttcaa 1080 
aaggtggtac aaagaagagc taaaggggaa aatagaagag aggcttccag gccctaccaa 1140 
accaaagatt gtggtagtat cccctgaaaa aagtaaaccg gagcaagcac cccttattgc 1200 
ggagagagaa gcgggcatca tcatatacac gggatcggat gaagctttga aagatgccgc 1260 
caaggaaaac ctgggccttg gcgaggaagc agaactaggc accaagggcg tagatttcta 1320 
cgtggtcatc cggcgtagcc ctgaagagac atggcaccta acaggagaag tgaagtttca 1380 
atccgacttt ggcggaaacc aagacaacca gaaactagta gcaaaggctt ccataaggtt 1440 
ggaccttgag aagaggcaca taggaatagt ggtggtggac ggaatgcctg tggtgagcaa 1500 
gtttcgtggg tgggccggac tggggaaaga aacgatcgtt acatccgtac tcctccttcc 1560 
agacctgata gcggagctct accaaaaggg tgaagaagcc ctgggcctct agaaggcgga 1620 
cacaatctca aacttgtgct gtagcctggg gaaatcctct aacacccttc tagtgaaggc 1680 
tttgaccgcc tcccaggagg catctatgcc gatggatcgc cgctttaaga ggggtgaggc 1740 
tataagcgta gtaccggagc ctgcgaaggg atcgagcact aaatccccct cgttactccc 1800 
tgtttggacg atgagcttga gcatgtccag atttttctcg gtggggtatc gcgggtacgg 1860 



SEQ-4 



aggatccttg aactgccaaa cgtcctggag cttcttcccc ttcttcaggc gatcccgagc 1920 
gtaaactttc ttccgcggc^ccgttctt tgaccagaca ataagccctt gtctag 1980 
ctcgtcaagc ttctccgggg gatagcgcca atgccgtcca ggagggggaa gtattcctcg 2040 
ccaaggcctt ccggtagggc catccttggt ttctccagga gcatgcaggg gattggtggt 2100 
gtaccgttcc ccgttctcgt ctacaaaggg gaaaagccta gcgatctcct cttccgaata 2160 
ggggctagcc gattcgttcc aaacgtagtc ccgcgttttg gagtagacga ggatcatgtc 2220 
cttttgcgat ccgaaggcct tacgggaaaa gtttttggga tttgaagcga tgcgggcgat 2280 
atggttaacg aagtttcgcc ggccaaagac ctcatcaagg atgagcttca cctcgaaccc 2340 
gtatttctcg tctatgtgaa cgaagatcag tcctgagtcc gccatcagct ccctgagaag 2400 
tatcaagcgc tccctcagga actccacaaa ctgaggacca tcgagggtgt catcgtagcc 2460 
caactgaccg tttttgggct ggctgacggt agcaacgcga tctgtttcat cgccgccaac 2520 
gagaaactgc tggccggttc cataaggcgg gtcaatatag accaactgga ccttccccgc 2580 
atacccacca ggctcccgga. gcatccaccg gagaacctga ccgttttccc ccaaaaagta 2640 
ggtgccaata ggatcaatct caaaaagggg ggcatttccc cctaggaaga ggagggtttc 2700 
ttttcgcaaa acaagttgtg gggtgggctg atcaagaatc tccttctcat cgcgttttcc 2760 
ggggtagacc aacctaaagg gcgaaggttc cgaggttttc gaggctttca agggggcttt 2820 
tcgggtcaaa ccagggtagc tacggctcat tcttccctcc ccacagcgct cttaagcagg 2880 
acctcatcac ccacaaccct cacgcactcc aaccaaggaa tccgccaaag gcggcctacc 2940 
ttttgagccc gtatcttccc ctgacgtata gaccttcgga tcgtctcagg gtgcacccga 3000 
aggatgtctg caagctcctc gggggtcagg tacacgggct tcatcctcat gacacaacct 3060 
taccccacag aggacaacac atgcaactat gggcaaagta gacaacgaga ccaaaagctt 3120 
gggccactct ctcaggaggc ctccttgagg gtcttcacta ggtacgctcc cggtcgtgtc 3180 
agatggccat ccgtgtaatc tcggataacc cgcattagga cggcaaatag atattgcgcg 3240 
gggagttcac ccctggccac agcccacagc aagcctgcat agaaacgtct tgaacgacgg 3300 
tcatctagga gatcggcaat gtacgtagca atgagggtga taagggccgg gagtttggaa 3360 
gcntndcgct ccacctcggg gaggaccagg atgaggccca ggtcaacggc cacggtcttg 3420 
gtgttgggca tcaccctttt cccctgagcc cagaggacca gcacgtccag ggtggggcgg 3480 
attccgtggt cctggtaggc cttgacccag ttgaaggaga gcacgccgtt ggccatgtct 3540 



SEQ-5 



agggcgaggt tcctccaggg^patgtag tcgtccaggg tgagcctggc cctggc 3600 
ctcagccgga cggcccaaag ggtgccgatg gcccggcgct ccccgttgac ggtttggtga 3660 
aggacgtcgg tggccaccag gccctttttc tcaaggacct tcttccaggc gtggacggtc 3720 
tgccgggtga cccccaggtt gagggccaac atctccaggg ggaccatgaa gacgaccgtc 3780 
cccaccttcc tccagagctc ccggttgccg taggggatgg tggagcgggc aatctcctgg 3840 
aggagttcca gaagcttctg aggcccgtcc tggacggctt gacatacatt cccaacgggg 3900 
ggttcagctg gtggtatagg gggggcccca acagaggaaa ggaaagcctc atggtctttc 3960 
tcgggtaaag caatcctaag tgcctctttt tggtatgtaa agcccttcgc gaggcgattt 4020 
tcggcacctc catctggagg ggggtcggtg gccaagaaga agtcctctga ccccctatct 4080 
gaccccctag tggcatcggt gttgtcgtgg gtttcctcta aagcctcgta aagctcttca 4140 
aagaaggttt tttcgttctt caccctcgga cctccttgtc atctggagcc cgaggcgtta 4200 
ccctaggtct tgggggtgat ccggggcaac cgcctcggtt tcgccttttt atgggtccaa 4260 
aataaccgtc agcccagcgg ctggcaatcc cccctcctaa aaggccgtta taggccctgc 4320 
taggaggggg gtagtacttt cctacccccc taggcttgga gaggccttag gaggtctcct 4380 
agggcctcgt gggggtgtag gggtaacctc atggccaggc cggccggctc gggactctgg 4440 
aggaggcctc catagcctac tcgtggtgga ggtttgtgaa ggggttcact aatgcatacg 4500 
gctagcctcg ggatcacggc caaatggtat gcaggttttg gtataaaacc ctcaggtttg 4560 
aggctagttt atgtcggttt tatgcacctt tgactcggat cacgggcata aacaccagtt 4620 
tcctgcacga aagaaaactt tcgcgatcta agagggggaa agaggtgtag agggacggcc 4680 
ttcatgaaag ttggcctctt aggaggccgt tgtagagggc cgtctcgggt tcaaatcctt 4740 
tccctctctc tccaggtttc cgaggttcga ggtcttggtc caggtcttgt accaagtttt 4800 
tgaccaaagt ctattctcgg aatatagggg tatcttgtct atcttcccta cgggatatct 4860' 
ctgtctgtgt gaacttgatc ccatcccaat acatatctca atctcctaat ctcctcttct 4920 . 
ctccagatcc ctaatctctt cttctacctc tttctcctcc caattaagaa tggagaggaa 4980 
aaaccccgac cagaacgagc ttctcggggt cagtttcggt aatctcggga caggttttca 5040 
tcgtctagga cgaggattag ggcatgaaaa atgggctttg acaaaatctt tctaaaaaat 5100 
actccccgag gttggggaag tgccctcggg gagaagattt ttggcagttt agatgttatg 5160 



SEQ-6 



ctctatcacg ggccggaggo ctccacgata agttgtcttg gccaagtacc gggccaggtc 5220 
gggggtgctc ttcagcgtgg^tggtact ttcacggaag ttcacaagtc tagagg 5280 
cttcaggtcg gggatagtgc tcaagtactc ccaagcgttc tcgggcccgt ggtcggggag 5340 
aaggacaaag gggtcgggca aaagttcatc tttgtactta ggacggatta ctttagcacc 5400 
tgataacttc agggccgtta agaagggcct cacctcggag acgggtggaa ggaggacgtg 5460 
ggcgtggaag aagacgaacc ccgatttttg ggaagtctcc ctccagtttg atgatgaacg 5520 
ttgggaggaa gccggccagg atgtctttca tcgcgcctcg aacctcggac acataaaaaa 5580 
ctttcgtgtt tgtcagggca agagtgctat gtatgaggta accttcggga gtacaaagtg 5640 
cctcaagccg cctttcccaa cgctccaaaa ctctagggtc aggtggttta ggttttctga 5700 
aaaactctag cttttcagtg gtcattcctc acccctctag cacgtactct ggaaggtaaa 5760 
cctttgacac agcggccaag tctagcgtct cccagtccag ttggtctggg acgcgtgaga 5820 

5855 

aggggagggg cttggtgtag aggaccagaa gaccc 

<210> 7 

<211> 603 

<212> DNA 

<213> Thermus sp. 

<400> 7 , n 
atgatcgtgg ctgtcaccgg cttcaaggga ggggtgggga agaccaccac ggcggtccac 60 

ctggcctgct tcctggccga gcggggcccc accctgctgg tggacgggga ccccaaccgc 120 
tccgccacgg ggtggcaccg gaggggaggc ctcccggtga ccgtggtgga cgagcgggtg 180 
gcggcccggt acgcccggga gcacgcccac gtggtcatag acacccaggc ccgccccacg 240 
gaagaggacc tccgggccct cgccaagggg gtggacctgc tggtcctgcc cacgtccccc 300 
gacgccctgg ccctggaggc cctcctggcc accctggaag ccctgcgggg ggcggaggcc 360 
cgcttccggg tcctcctgac catggtgccc ccgcccccga gccgggacgg ggaggaggcc 420 
cgggccctct tgggggcgga gggcgttccc ctcttcacag gctgggtgag gcgggcggca 480 
gccttcccca aggccgccct cctgggggtg cctgtctacc gggtgcccga ccccagggcg 540 
aggctggcct ggggggacta cgcgcgggtg ggggaagagc tcctgaagga ggtgggggga 600 

603 

tga 

<210> 8 
<211> 11958 
<212> DNA 



SEQ-7 



<213> Thermus sp. 

<400> 8 cn 
cttatacaca caaactatac acgtctctat cgggcttttc ttagcgccat gtaaaacacc 60 

cctcccatct ccgggtgttt acagcggata cgggaggttc agcgggaact tttccccttg 120 

ttgaaacttt ggggtctgag gctcaacagc agaacagctt aggttgactc aacacagctc 180 

ataagtccct tcattatcgc ctgagtcaac ctatgagtta accttttttc aagaaaaaga 240 

gataagtgag ttttgtcctc tagcacgact tttttctttg agtcaacctc tgtgccgacc 300 

cccccgattt tgagtcaacc cccctttgag ccgaaacttt gttggcacag gggttgactc 360 

aggggttgactcaacgcgaa tggcctctgg aagggcgttg agccgacccc tccctcgtgt 420 

gccgaccccc gctccactat gagcaggggg gaaagttacg ggaaaagttc cccaagtccc 480 

ccttgacaaa agatgacaat cgagttaatg tcacagcgat gcgtcactca cctctggctg 540 

ggctcaccca gatgcgtgcg cgaacgtttc agagcctcct tcgattcctg gccagggagg 600 

ggcgctaccc cactggtgta gagctcgcca aggtgctggg gcgcagcccg cacgccacgt 660 

gggccatgct cagggctttg acccgtcatg gactcgtgga acggcacgag ggggtctatg 720 

ttctgacccc tgcgggcgta gaacttgcca ggaccctggg aaccaccgtg tggcgtgggg 780 

atgaggaggt acagacggcg ttacagctgc taggagtcgg tcatgccgcc gaggacaggc 840 

gctgaagctt ttgagccggg gccctcaccc aaggccaccc cggctcctct cccctgggat 900 

cccaaatgga tccctcagcg ccattatcct cctggcggtc ctatagcgca aggaggtagt 960 

ggtgacgaaa cacacaaatg tttcacccca ccttttggat gccgtagagg agctcgctcg .1020 

ccagattgct gaaaccgcta acaaggctta ttccagccat ttcaggcaga ttgtcaaagt 1080 

cctgccgcct gaggttcccg acctctacgc ctggctggcc gccctggatg actccgccat 1140 

cgaggagctt gcccagcgcc tgagggaggt cgagggaagc ccccgccccc atttcaccgc 1200 

cgccctcaaa aaggccctgg ccatcgccct acagcggcgg accctcgccg agatgccccc 1260 

acgttcgcc aacgcgctcc gctgggcgat ggaacggcaa ggggtgagca tccgcaagct 1320 

tgcgagagag gtaggggtca gcaaaaccac tgttaaaaag tggcgtggag gccgctttgt 1380 

ccctcgttca cggacctacg tgaggaggtt ggaggagatc ctggacctcc cggaaggcgc 1440 

cctttcggga cgactacccc gctgggggtt gccaaaaata ttggaaggtg ttgaggggaa 1500 

agatgcccct tatcccgggt tcacgcggac cttcctgcgc gtggccgccc tggcgcgcta 1560 



SEQ-8 



cggccgcccg tgggatgatc tetctcccga cgaacaggag gcccttcggc ggraggacga 1620 
agaccggtgg acccgcctct^Raccgcca gaagcgagtg cgaaaggcca ^Raaaacc 1680 
ttttcggctt tcctttgacg agtggccaac tgaggctcgc aaagaatggg aggactacga 1740 
gcgctatgcc tcatcggcac ctgggagcat cgcgcgcgtg caggcggcgc ttgcgggcgc 1800 
acctctcgct cccacgaccg tgcggacgga aacgctcgag cgtgagcgga tacttataga 1860 
actgttctac ggctactgtg taaacgaacg gggcctcgac agcaacgcgt tgagcctcgc 1920 
cctcctcaca gacctggagc tcgtccaatc gtacctggag tggcgcgtga ataggtacaa 1980 
ggacgaggat ttaccccccg ttactcgatc ggaatacatg tttatcgccc tggtgaaaaa 2040 
actccacaga ggttatctcc gcgcccttgg gcttggggta gacccggacg gggtgaaaga 2100 
gctggaacgg aaactgaaaa tcgccggaat tgatgtcacg gacggctacc acgcggtgga 2160 
gcccctcctg gaaactcacg agcccctccg ctgggtgctg gatggcatcc ggctcatgct 2220 
ccgcgatgcg gcggggcggg taggcaacct gctgacaccc caaatcccca ccgccaaaag 2280 
cgaagcgggc gaagcgttcg ccctctaccg ggacgtcgtt ctgctttgga tgatggtggg 2340 
ccaccccctc cgggcgaagc attactacga agctcgcttg gacatgagcc agttccaaga 2400 
cggggatttc gctcccgggc ggggacacgt ggggcgggcc ggcggagggt actacctggc 2460 
ctaccgcaaa gtggagttca aaaacgcccg aggccaggtc tttcagagcc tccaggacca 2520 
cgatctcgtc acgttccccc tggacgaccc cgagcaccct gtcctggtcc tggacgtgaa 2580 
cgggatgcgg tactccctca acgagctctt tcacgtctac ctgcgcacga tcctctcccg 2640 
cctggcccag gcctgggccg gaccggtccc ctcctgcccc tgtttccggg tgccgatacg 2700 
aggctcagac tLgcgcacat cgttcgcagg cgcgccgcct acgtggccgc cgtgcccggg 2760 
gtaccccaga aacttttgcc cttcggcccc cactccatcc gccacgtggt ggccacggag 2820 
gtcgtgaagc gcacgggctc ttttgaggcc gccgccaacg tgctcctgga tagcatagac 2880 
atggtcgttc gacattacgc ccgttcgttc cccgcgaccg taacagtcac ggttggcggg 2940 
ctaacgcccg cgcccgggga ggtgagcggt gagggacctc cacgactttt tcctggcccg 3000 
ggtggacgaa ctggtgccgg aactcctacc cggggcgcgg cgggtgggcg acgagtggcg 3060 
ggcgggctcg gtccagggcg agcggggcga cagcctggcc gtggaccgcg ggaagggctt 3120 
ctggatcgac cacaacccct cggcccccga gccccggcag ggaaacctcc tcacgctgat 3180 
ccaggcggcc aaggggctct cccccgagga ggcccggcgc tgggcccagc agtggcttgg 3240 



SEQ-9 



cctctcccct tcgccaaa- 




(aggcggac gaggagctca ggaccaaagg 




gagtac 3300 



tcaagtgcgt gggagctcgg gtgctccagt ccctgagtct tcaggttccc aggtacctga 3360 
ggagtcggac ccctttgaca acccccgctt ccgggacctc ctcaccccca ggggcgagga 3420 
cgaggccccc ttggccccgg cctccgagga ggtgctgcgg cgcatggtgt ctaggcttct 3480 
ccgcaccccc gaggccgtgg cctacctgaa ggggcgcggt ctggatgccc gggtggtccg 3540 



gatagggccg gacggctccc ccgttcgccg ccacctctac tacgagatcc ccggcctcac 3660 
ccagggcgcc ccgggcaagg gctgggggag ggggaggccc accagctact gggccctccc 3720 
ccccttcgag ggcccctccc cccgccgcaa gctcttcttg tgcgaggggg cgaaggatgc 3780 



ctccacgcac ggctccgccc tccccgaggc ctggaaagac cccctgttct gggccccttg 3900 
ggaggaggtc tacctgggcc aggacgccga ctccgccggc gaggagatgg cccggaaggt 3960 
ggcggaggtg gcgaggcggc ccgtccgccg cgtccgggtc ccggagggga tggggaagga 4020 
ctggacggac tacttcctgg cggggggcac ccccgagggc ttgcgcctcc tcctggaggg 4080 
agcggaggtc tgggaagaag aagtggctgg aggtggggcc aggatccagc tcccggaccc 4140 
cgtggacatc cagcgggcct tcgtgcgggg ccacctctac gtccccgtgc gggtcctgga 4200 
gaaccggggg gaagaagggg cccgctaccg caccgtggtg gtccgctccg acggggccgt 4260 
cctgggctgg ggctacttgc cggccccgcc cggcaccccc ttggaggacc gggtgctggc 4320 
cgtggacgac ggcaccatca tccgcaggcc cccgaaggcg gccgccggga cctcgtggaa 4380 
cggggaggcc atcaaccgct tcctggaagc ccgggcccgg ggagtgagcg ccatgaccgt 4440 
ggccccccgg gacctgcctg ggctcatcgt ccgccacctc cgccaggtga tcctccccag 4500 
tgaggacggc tacctcctgg ccgccttagg ggtcatgacc tcctacgtgc agagcgtctt 4560 
cgacgccgtg cccctcttcc tcgtggtggg cccgccgggc tcggggaaga cggagttcgc 4620 
ccgcctcatg gccgagctgg gggccaacgg cgtggtgatc accggccaga cctccgccgc 4680 
caccgccgcc cggatcatcg acgagacggg ggggctggtg gccttcgacg acctggagga 4740 
ggtgcgccag cggtcgggga gcgctgaggc ctcccagctg gagcagttcc tcaaggtgtc 4800 
ctacaagaag gagaccgcgg tcaagagctg gacggacacc aaggggatgc gggtcctcac 4860 



ccgcttctac ctcggcctgg acgacaccgc gcgggccacc gccgccctgg tctacccggt 3600 



ctgggccctc tggctccacc tccacgccca gccctgggcc caggacctgg cggtggtgac 3840 



SEQ-10 



cctcaacttc ttcggggtca ^rgtgatcac caacacccag gggacggggg ac^cctggg 4920 
gagccggatg ctggtcatcc^^ccgcccg cctccgggac ctgggcagag SKggagcg 4980 



ccgccccgag gggctctccc ccccaggccc tccaagaact ccgggacaac ctctacatct 5040 
gggccatgga gaacgcggcc agcctccacg ccctgtaccg ggagcgcttc gcgggcaagg 5100 
gggagcgcct ggacgagatc gccgccccct tgcgtaccat cgcccaccac ctgggggacg 5160 
aggagctggc ggcccgcctg gaggacgccc tgcgccggca ggaagggcgc ctggaggaga 5220 
ccctttccga tgccgaggtg gtggagaccg ccctcaagga ggccatccgc cagggctacc 5280 
ggagccacgt ggccctggtc cacgtgatct tccaggcccg gaagatcttc ggggacgact 5340 
ggggccggga gcgcaccgtg gacatccccc ggtggcggga ccccaagtgg gtggggcaga 5400 
tcgccagcaa ctacggctgg gcggccccag aaaggcccgt gaggccccgg ctttgggaca 5460 
agcagttccg catcatgcgc ctggagccca ccttcgtgga gcgggtggtc aggggcttcc 5520 
tccaggaggg gatccccttg gagcccctga agcaacccct ggcttctgcc tggacacccc 5580 
ctgcgccgag tgcgcctacc tgcactggtg cgacctccgg cctgacaagg aaaagtggct 5640 
ggagcgctac ggggaggcca agctggccca gaaaaggcgg gagctggagg aggagttttt 5700 
ggccctggtg gggccccaag atggccttgg cctccaggct tccgccgagg aggagggaga 5760 
ccgaggtaag cacccaagta cccaagtacc caagacccta aagcctcagg taccggagga 5820 
cctcggggac ggaggaccta aaaccccaag ggcgtgaaag actgaggtga gagggatgat 5880 
cgtggctgtc accggcttca agggaggggt ggggaagacc accacggcgg tccacctggc 5940 
ctgcttcctg gccgagcggg gccccaccct gctggtggac ggggacccca accgctccgc 6000 
cacggggtgg caccggaggg gaggcctccc ggtgaccgtg gtggacgagc gggtggcggc 6060 
ccggtacgcc cgggagcacg cccacgtggt catagacacc caggcccgcc ccacggaaga 6120 
ggacctccgg gccctcgcca agggggtgga cctgctggtc ctgcccacgt cccccgacgc 6180 
cctggccctg gaggccctcc tggccaccct ggaagccctg cggggggcgg aggcccgctt 6240 
ccgggtcctc ctgaccatgg tgcccccgcc cccgagccgg gacggggagg aggcccgggc 6300 
cctcttgggg gcggagggcg ttcccctctt cacaggctgg gtgaggcggg cggcagcctt 6360 
ccccaaggcc gccctcctgg gggtgcctgt ctaccgggtg cccgacccca gggcgaggct 6420 
ggcctggggg gactacgcgc gggtggggga agagctcctg aaggaggtgg ggggatgagc 6480 
aagttcgcca ggctcctcaa agaggtcaag gagaaggagg aggcctccgg ggagcggcct 6540 



SEQ-11 



cgggggaaga gccggcggg^^^ctacgtg gccatgaagg tctacatcag gagctt 6600 
caccggaggc tgaagctgaa ggccctggag gaggagaagg agctttcgga gctggtggaa 6660 
gaggccctga ggaagttgct ggtgtgacct cctcccgcct cgtagagcgt gaaaaggagg 6720 
taagacgatg gtcaccctta acaaatcgcc cctagaagcc ctctacgcgg gccactcccc 6780 
ccaggaggcg ggccgtctct tcgaagcgcc tggtccgcaa gatattgaag gaactccacc 6840 
ccatctggag ccaagagttc gtggatgtcg tcccttggtc cgagcacgcc acccgcaagg 6900 
ggctcagggc cacggacatc ggcgtggacc tggtgggcta cgggaaggac gacaaggtct 6960 
acgccatcca ggtcaagctg tgggataagc ccctctcttg gaaggacctg gggagcttcg 7020 
tgggggtggt gaaccacccc gagtacggct tcgaccacgg gctcatcgtg gccccaagag 7080 
gcgtgaccca ggaggccgac cgccagctcc agggcctacc catcaccatc ctgagcgaag 7140 
aggctctcct agaagacctg gacctggaat ccctcgttcc agaccgcccc gaggaagccc 7200 
gcaggcgggg gaagaaggcc ctccgtaagt accagcaaga agccttagag gaggtggcca 7260 
aagccttctt agagaagggc ctgccccggg gcaagctcat catgcccccg. ggcacgggca 7320 
agaccctggt ggccctcaag atcgccgaaa aggtggcggg ccccgggggg agggtcctct 7380 
tcctggcgcc ctccatcgcc ctcctggacc agtccctcag ggcctgggcg gcggaggctt 7440 
ccttgccctt gcgcctcttc gccgtggtct cggacacggg cgtgggcaag acctcggagg 7500 
acgacctctc cgccctctcc ctcctctcca tccctcctac caccaagcct gaggagctgg 7560 
cctccgaggc caagacggag agtcaggagg ccctcaccgt ggtcttctcc acctaccagt 7620 
cggcggaggt cctggagagg gcccagaagg agcacgggct tccccctttt gacctgatga 7680 
tcctggacga agcccaccgc acagccacgg tgcgggcggg agaagaaagc cccttcacca 7740 
aggtgcacca cgaccactac gtgaaggccc gccaccgcct ctacatgacg gccacgccca 7800 
ggatctggga ggtggagggg aatggagaga ggggccaagg gaaaaaggcg gggaaaaaga 7860 
aggaccctca gaaagagggt tctcctcccc ttttggacct cggtgcctct cctacggagg 7920 
actccacggc ccccgaaggg gtggaactcc tggtctactc catggacaac gaggggatct 7980 
atggccccac cctctacgag tacaccttca cccgcgccgt gaaggagggc cacctgagcg 8040 
actacaaggt catcgtcttc tccgtggcgg aggaagccca aaaggacctg gcctcctacc 8100 
tccagggacc cgaggccctc aaggtggagg aggctctgaa ggccctgggc ctgtggaagg 8160 



SEQ-12 



tcctccaggg ggaggtgcgg gacgaggagg ggaacccgat ggggggcctc ^ctgcgga 8220 
gagtcatcgc cttccacgg<^Rgtgaagg agtccaagga gatggaggaa l^tcacga 8280 
aggtggccct cgctgcccag caggctggcc tccttcccga ggagctccgg cgggtggagg 8340 
tgaagcacat agacgggcag atgtccgcct atgaccggaa gcgcctcctg gactggctta 8400 
gggagaacgt ccccgagggg gaggtccgcc tcctcaccaa cgccaaggtc ctcaccgagg 8460 
ggatcgacgt cccggcccta gatgccgtgg ccttcatgcg tccccgggac agcgtggtgg 8520 
acgtgatcca ggccgtgggg cgggccatgc gcaaggcccc gggcaaggag tacgggtacg 8580 
tggtcctgcc cgtggtggtg agggggcagg acgaggagcg ggagafcgag gagagcggct 8640 
accgggcggt gtggcaggtg ctctcggcct tgcgctcggt ggacaagtcc ttcgaggccc 8700 
gcatgcgggc cgccctggtg cgcctctcgg gtaagggcga gggcggggaa ggtggagagg 8760 
cccgagaggg tgtggccgtc atcggggaag gaagcgcctc ccccgtgatc gtagatgtcc 8820 
ttcaggggaa cctcaacctc caccaggaga tcacccggag cctcgccggc aagctggtca 8880 
ggcgcctcgc cctggggcgg aagtacctgg agaactgggc ccaggacgtg gcccgggtgg 8940 
cgaaggtgct ggagcagcag gtcagggcga tggcggagcg ggaccccaag gtgaaggaaa 9000 
aactggggaa actcctcgcc gccctgcagg ccttcaccag cgagagcgtg acggaggacg 9060 
aagccatcct catgctggtc cagcacgctc tcaccaagcc catcttcgac gccctcttcg 9120 
gggaactcct agaaaagcgg gaggaccccg tttcccgggc cctagacgaa ctcttccagg 9180 
agttcagggg gttcctggac cgggaagggg aggccctcaa ggatttctac gaagagatgc 9240 
gcctcaaggc cctagggctc acggacgaag ccgaaagggc cgacttccta cggaggctct 9300 
actccaactt cttcgcuogg gccttccccc aggtggccga ccaggtgggg atcgcctaca 9360 
ccccggtgga gctggtggac ttcctggtga agagcgcaga cgagctggcc aggaagcact 9420 
gttggccggg ggctcgatgg ggagaaggtc ttcatcctgg agcccttcgc cggcacaggc 9480 
accttcgtca cccgaatcct gcaccgggta gccgaaaggg gcggggccga cgcggtcaag 9540 
ggcaagctgg agcgggggga gatctgggcc aacgagatcc ttctcctccc ctactacgtc 9600 
ctcagggcca acgtggagaa caccaccctg gccctgaccg gggagtacgt ccccttcaag 9660 
ggggcgttct ggcggactcc ttcggctggc ggagctgggg tatagcgaga aaaagtttgg 9720 
catcatcccg ctcttcccgg aagaatacgg tgaggccctg aacgagcagc tgaaggcccc 9780 
tatccaggtt atcctctcca accccccgtg cgggcttggt tggagaagga gggcgagggg 9840 



SEQ-13 



aagaagaacc ccgtctacc^^paggtgcgg gagcgggtgg agccaaccta cggcgg 9900 
gccaaggaac ttcccatcgg ggggacaaaa cccaagggag agaacctgaa ctccctctac 9960 
gaccagtaca tccaggcctt gcgggtggcg agcgaccgta tcggggagga gggggtcgtg 10020 
gccttcgtca ccaacaacgg gtggctgggg ggcgtagtgc cccggggctt gcgggcctct 10080 
ttggcggagg agttcgccga ggtgtacgtc tacgacctga ggggggatgc gagggagaag 10140 
ggggaggcac ggaagaagga ggggggcggg gtctttggac agccttcccg cgccggggtc 10200 
tgcctcctcc tcctggtgaa gcgtaaggac cacaaaggga tcggcaaggt ccacctctat 10260 
cgggtcgggg acggcctctc ccgggaggcc aagctggctc tggtgaagga gcatggctca 10320 
gtctctgggt tccctggcaa gaggttccct atgaagagtg ggtggggagg cttacccccg 10380 
ggttctcggg gatgttgtcc ctggacgagg tctttgaggt gcggagttct ggggtgaaga 10440 
ccaaccgcga tgcctacgtc ttcaacccct cccgggcgga gctggagcgg cacatgaggc 10500 
ggctcatctc cacctacaac gagcacgtga aaaggaaaaa agaggggaaa ctaggggaac 10560 
tggaaaagga tgagagcatc atcaagtggg atagggaact catcaggtac ctagagtccc 10620 
tgagggaagc ttcctacgaa gggagcggtc aagtctacga ggccctctac cgccccttcg 10680 
tgcctatgta cctctacctc agccgcactt tcaatagcat gatttaccaa atcccccgca 10740 
tctggcccac ccccgaggcc gagaacctgg ccatcgccgt ggccggaaag gggagtaacg 10800 
cttttagcgc tgtggccacc aggagggtgg ttgacctgca ctttattgag accacccagc 10860 
tctaccccct ttaccactac cccgaaaaca gccctctggg gggacaccca aagcgcaagc 10920 
tcaacctcaa ggaggagttc ttgaggaagc ttggggaggt cctcggccgc cccgttcccc 10980 
ccgaggaggc cttcgcttac atctacgccg tggtgagcca ccccctctac gccgagcgct 11040 
tcgccaagga cctcaagatg gacctccccc gcattcccct cccccaagat cccgaactct 11100 
ttgccaggct ggtgaaggcg ggtcaagaac tcattcacct ccacaccgag tacgagaccc 11160 
tgcccccctg gagcccagtc ccccttcggg tggaagaggg aggcccggag gaccctacga 11220 
gcgctaccgg gtggagcgga tgaggctgga caaggagagg agggttctcc agtacaacga 11280 
ctgggtccgg gtggagggca tccccgagga ggccttccgc tggcgccccg gggggtactc 11340 
ccccttggag tggattggcc gcttctggaa ggtggaggag aaggtgccca agggcagggg 11400 
ggaggccatc gtctgggacc ccaacctctt cctcaaggag aagggggaac cccgttacct 11460 



SEQ-14 



cctggacctc atcgggcggg^rgtccaggt ggccgtgcag acggttggga Jj^cgagga 11520 
gctgagagaa gacgtggaagWctgctggg ttgagggggt gctggcccgc ^Ftctccct 11580 
actcctttag ggcctacccc tacgatccaa gcacggccct ggggggcgct caggtgggca 11640 
tcccacgtcc aaggccccga cttgggcacc ccatgctgcg aacttacagc ccaagggcct 11700 
gaaacattcc cccctgctca cgggggaaag ttcgtgaagg aaagagcaaa gcctttttta 11760 
tcgcatccgg agagatggcg gggtggaact tttccccgag gactccccca tagggacatg 11820 
taaacggcaa gctatcagtg tagacttttt tcaaaaagag ccatactcgt gttttcccgt 11880 
tcagaacggc atttttgcta aggaggtggt ttacaaatgg gtgttaatgc gctacatcct 11940 

11958 

ccggtagtag gagcatgc 

<210> 9 

<211> 10 

<212> DNA 

<213> Thermus sp. 

<400> 9 
ggcttttctt 

<210> 10 

<211> 10 

<212> DNA 

<213> Thenmis sp. 

<400> 10 
aacttttccc 

<210> 11 

<211> 10 

<212> DNA 

<213> Thermus sp. 

<400> 11 

10 

gacttttttc 

<210> 12 

<211> 7 

<212> DNA 

<213> Thermus sp. 

<400> 12 
aactttg 

<210> 13 

<211> 7 

<212> DNA 

<213> Thermus sp. 



SEQ-15 



<400> 13 
agttttg 

<210> 14 
<211> 7 
<212> DNA 
<213> Thermus sp. 

<400> 14 
gattttg 

<210> 15 
<211> 7 
<212> DNA 
<213> Thermus sp. 

<400> 15 
aactttg 

<210> 16 

<211> 25 

<212> DNA 

<213> Thermus sp. 

<400> 16 
ggttccataa ggcgggtcaa tatag 

<210> 17 

<211> 25 

<212> DNA 

<213> Thermus sp. 

<400> 17 

ctatattgac ccgccttatg gaacc 

<210> 18 

<211> 27 

<212> DNA 

<213> Thermus sp. 

<400> 18 

gtggggtggg ctgatcaaga ate tec t 

<210> 19 

<211> 27 

<212> DNA 

<213> Thermus sp. 

<400> 19 

aggagattct tgatcagccc accccac 

<210> 20 

<211> 26 

<212> DNA 

<213> Thermus sp. 




<400> 20 

tcacccacaa ccctcacgca^PR:caa 



<210> 21 

<211> 26 

<212> DNA 

<213> Thermus sp. 

<400> 21 

ttggagtgcg tgagggttgt gggtga 

<210> 22 

<211> 26 

<212> DNA 

<213> Thermus sp. 

<400> 22 

agatgtagtc gtccagggtg agcctg 

<210> 23 

<211> 26 

<212> DNA 

<213> Thermus sp. 

<400> 23 

caggctcacc ctggacgact acatct 

<210> 24 

<211> 25 

<212> DNA 

<213> Thermus sp. 

<400> 24 

ttggtatgta aagcccttcg cgagg 

<210> 25 

<211> 25 

<212> DNA 

<213> Thermus sp. 

<400> 25 

cctcgcgaag ggctttacat accaa 

<210> 26 

<211> 25 

<212> DNA 

<213> Thermus sp. 

<400> 26 

tagtggcatc ggtgttgtcg tgggt 

<210> 27 
<211> 25 
<212> DNA 



<213> Thermus sp. 

<400> 27 
acccacgaca acaccgatgc cacta 

<210> 28 

<211> 14 

<212> DNA 

<213> Thermus sp. 

<400> 28 

ctagtctaga ctag 

<210> 29 

<211> 9 

<212> DNA 

<213> Thermus sp. 

<400> 29 
ttatcaccc 




<210> 30 

<211> 9 

<212> DNA 

<213> Thermus sp. 

<400> 30 
ttatccgag 



.1=5!; 



SEQ-18 



